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of a few effects.  First, occasionally Coriolis gets bumped from its scheduled X-band 
contacts, deferring to higher priority programs; because our SMEI’s redump strategy--the 
resulting long interval between dumps produces large data files that clog the CoDDS data 
pipe.  Then there are also data delays due to CoDDS hardware issues (faulty 
components).  The net result of this is a data downlink and delivery system that is 
adequate for a proof-of-concept type program; were an operational equivalent to SMEI to 
be pursued, a more reliable system should be pursued.       
 
4.  SCIENTIFIC RESULTS 
 
SMEI’s mission is to demonstrate that CMEs can be tracked across the inner heliosphere 
and lead to improvements in space weather forecasting (Jackson et al. 2004). 
 
Appendix A is a list of scientific papers and articles on SMEI and SMEI scientific results 
published to date.  Besides mission applications, SMEI’s unique dataset has provided 
insight into CME morphology and driving forces, interactions between comet tails and 
the heliosphere, zodiacal light, stellar variability and high altitude auroral phenomena. 
SMEI also observes asteroids and orbital debris and has demonstrated a capability to 
observe resident space objects (RSOs) such as other satellites. 
 
4.1 Coronal Mass Ejections (CMEs) 
 
CMEs are huge blobs of plasma, sporadically ejected from the Sun in all directions.  
Their frequency varies from high in solar max to low during min.  Their speeds vary from 
one to three days to travel over 1 A.U. distance.  They are significant triggers of 
potentially hazardous geomagnetic storms.  Such storms can damage spacecraft, disrupt 
communication/navigation, overload power grids and expose astronauts to harmful 
radiation.  Detection and tracking of CMEs en route to Earth is critical for accurate space 
weather forecasting.  
 
However, CMEs are extremely dim and observing them at any distance from the Sun is 
very difficult.  SMEI was carefully designed with baffles to reject stray light in order to 
see CMEs (extended sources) to 10th magnitude. (It sees point sources to roughly 8th 
magnitude).  Appendix B is a list of CMEs compiled to date by the SMEI team. 
  
4.1.1 STATISTICS  
 
At the four-year mark, SMEI has observed over 300 CMEs, ~30 of which have been 
geoeffective (caused geomagnetic storms at Earth). Webb et al (2006) compiled a list of 
CMEs and their characteristics for the first year and a half of the SMEI mission.  They 
found: 
Categories by Fractions of CMEs Observed by SMEI 
 
A)  Limb CMEs      50%? 
B)  Erupting prominences with CMEs   >4% (>6) 
C)  Multiple CMEs       25% 
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